Introduction
Rams submitted to artificial light regimens mimicking annual photoperiodic changes in 6, 4 or 3 months present testis variations with the same periodicity as that of the light cycle . Animals are therefore able to measure daylength and to adjust the activity ofthe hypothalamohypophysial system accordingly. In addition, previous experiments indicate that a stimulation of LH secretion and testicular development was obtained in Ile-de-France and Prealpes-du-Sud rams receiving 8 h of light in two photofractions, one main fraction of 7 h and one extra hour of light (pulse)given 16-17 h after the onset (dawn) of the first photofraction (Pelletier et al, 1981) . LH and testes were not stimulated if the pulse was positioned elsewhere relative to dawn. These results suggest the existence of a rhythm of photosensitivity in the ram comparable to those described for gonadotrophin and/or testicular weight in some other mammals (Elliott et al, 1972 ; Grocock & Clarke, 1974; Turek & Campbell, 1979) . The position of the stimulatory light pulse relative to dawn corresponds to the conditions of the summer solstice under our latitude (47°N), i.e. at time at which LH pulsatility is greatest and testicular weight is close to its maximum (Pelletier & Ortavant, 1970 (Thimonier et al, 1985) . (Fig. la) . The daylength was adjusted each day and the daily increment (or decrement) was constant (5-33 min/day) modifying both dawn and dusk. The animals of Group II, in two other rooms, were exposed to a light regimen with a similar 6-month period but in which the total lighting was equal to 8 h given in two fractions. The onset of the first light photoperiod of 7 h duration was adjusted to the time of dawn of Group I. Similarly, the end of the second light photoperiod, the pulse of 1 h, was adjusted to dusk (Fig. lc) . All animals were exposed to two consecutive light cycles, but, because of the availability of light-proofed rooms, only 6 out of 12 animals of each group were exposed to an additional third light cycle. As one animal of Group I and another of Group II died in midDecember 1984 and early January 1985 respectively, 6 animals of each group were kept in the other room during the third light cycle. The onset (dawn) and the end (dusk) of lighting were controlled by an electronic clock.
Each morning the rams were fed a diet of 300 g lucerne pellets, 400 g wheat and 30 g mineral supplement with water and wheat straw ad libitum. Animals were weighed each month.
Testicular weight was estimated every 2 weeks using an orchidometer, a set of standard testis-shaped beads ranging from 100 to 400 ml. The correlation with the actual testis weight was +0-96 (Oldham et a!, 1978) .
The testicular weight was chosen as a representative measure integrating gonadotrophin changes after daylength variations. Since daylength measurements might not be identical in all rams, special attention was devoted to testicular weight changes of individual rams.
Statistical analysis. Differences in body and testicular weights between groups were subjected to one-factor variance analysis. Two-factor analysis of variance (room and group) was also performed. Furthermore, for the 6 animals of each group followed during 3 light cycles, variations in testicular weight according to time (t) were submitted to an harmonic regression analysis following the model y(t) = µ + sin (2( / ) + ) where µ, , , were mean, amplitude, period and phase respectively, estimated according to the Gauss-Marquardt algorithm (Marquardt, 1963) . Amplitude was the difference between mean and maximal or minimal value. The first 3 months of the experiment were considered as the time of adjustment of animals to their new light regimen and were not used in the computation.
Results

Animal weight
The weight of animals was homogeneous at the start of the experiment (Group I = 75 + 3 kg and Group II = 78 ± 2 kg) and did not differ thereafter between groups until the end of the experiment.
Testicular weight
In Group I each increase in testicular weight was associated with a decrease of daylength and, conversely, testicular regression corresponded mainly to an increase in daylength (Fig. lb) (6 rams/group). The two subgroups of 6 rams within each group had homogeneous testicular weights and so the decrease from 12 to 6 animals between the second and the third light cycles did not change the patterns of the curves (Fig. lb) . Testicular weights were low and identical in both groups at 3,9 and 15 months after the onset of the experiment, i.e. when the light schedules were 16L:8D in Group I and 7L:8D:1L:8D in Group II. The overall mean testicular weights were very close, 240 ± 8 and 235 ± 8 g, for Groups I and II respectively. During the first 3 months, the animals appeared to be still under the influence of the previous light regimen but thereafter the testicular weight varied according to a 6-month periodicity.
After adjustment, and using the means of the 6 individuals of each group kept under experimental conditions for 3 light cycles, the computed means of testicular weight and amplitude variations were very similar between groups (Table 1 ). More importantly, the fitted periods of the testicular weight rhythms were also similar between groups: that of Group II fitted exactly with the imposed period of the light regimen, 181 days. The phase shift between the light and the testicular weight changes was also not significantly different between groups.
The fitting of individual data of the 6 rams of each group exposed to 3 light cycles (Table 2) shows that if the mean testicular weight and the amplitude of the rhythm varied to some extent within groups, the coefficients of variation were similar in both groups for these two measures, and 4-3% for testicular weight and 14-3 and 16-4% for amplitude in Groups I and II respectively. Furthermore, the computed periods were very close between all individuals. Finally, the phase and its range of variation did not differ significantly between groups. 
Discussion
The experimental system was chosen because it offered an acute and well stereotyped waxing and waning of testicular weight different from that observed in the natural environment, a condition favourable to the study of daylength measurement by animals. In the present experiment, the daily increment and decrement in daylength were constant in the control group. However, the pattern of testicular weight was similar to that reported for previous studies in which a sinusoidal pattern ofdaylength was imposed (Pelletier & Ortavant, 1975; Lindsay et al, 1984) . In the 6-month light regimens, the testicular weight changes depended strictly on LH pulse frequency (Lindsay et al, 1984; Thimonier et al, 1985) . In all the regimens in which the period of the rhythm was shortened, a strong photoperiodic drive of LH release was observed during the decreasing daylength stage and so the testicular weight was maximum in short days and was almost out of phase with daylength. This latter finding was observed again in the present study. These results differ markedly with those observed in rams kept under natural daylength since, in this case, testicular growth occurred at the time of summer solstice and testicular weight was maximum in summer (Pelletier & Ortavant, 1970 
